Purpose The purpose of the present study was to compare health-related quality of life (HRQoL) between children with special health care needs (CSHCN) and those without. In particular, CSHCN who require psychiatric services and those who do not were compared. Methods A representative community sample of 3,325 children (10-14 years old) was recruited from the Canton of Zurich. Via either computer-assisted telephone interviews or a written questionnaire, special health care needs were assessed using the five-item parent-reported CSHCN Screener. Subsequent to screening, a written questionnaire was sent to a sub-sample of 974 children to acquire more detailed information, both from the children and their parents, about their health and health care utilization, and to assess HRQoL (KIDSCREEN-27) and emotional and behavioral problems (SDQ). A total of 626 children responded to the questionnaire. Multiple linear regression models were used to examine the association between HRQoL and subject group, controlling for other covariates. Results Among 2,586 children whose parents participated in the screening stage, roughly 18% were identified as CSHCN, with 6.2% requiring psychiatric services. The subsequent survey revealed that those CSHCN who required psychiatric services had the lowest HRQoL scores and highest SDQ scores. CSHCN who utilized psychiatric services were particularly prone to low HRQoL, especially among lower income families.
Introduction
The World Health Organization (WHO) defines ''health'' as a state of complete physical, mental, and social wellbeing, and not merely the absence of disease or infirmity [1] . Hence, health is not only considered on the basis of somatic indicators but also on how a person feels, psychologically and physically, and how he/she interacts with other persons and functions in everyday life. This perceived health is known as ''health-related quality of life'' (HRQoL). HRQoL includes a multi-factorial construct to describe individuals' perception of their physical, psychological, and social functioning. It is especially important among children with a chronic condition. Chronic health conditions among children and adolescents are stressful adversities that can have significant psychosocial and developmental impacts upon the children or adolescents themselves, and upon their families, as well. In addition to limitations related to their condition, they are at higher risk for various negative outcomes, like mental and behavioral health problems, increased school absences, and unmet health care needs [2] [3] [4] [5] [6] [7] [8] .
A better understanding of quality of life from children's perspective could help in planning and assessing the effectiveness of health care or other interventions. Despite the lack of any universally accepted definition of HRQoL, in the context of chronic conditions affecting children, the following definition by Taylor et al. [9] seems to be appropriate, because it not only describes the subjective and multidimensional nature of HRQoL but also its dynamics. Moreover, it considers the influences of the health condition and the developmental stage of the child:
HRQoL in young people with chronic illness is subjective, multidimensional and dynamic. It is unique to each individual young person and includes aspects of physical, psychological and social function. It depends upon not only the stage of development but also the illness trajectory.
In recent years, there has been growing interest in the area of HRQoL among children, because of the so-called ''new morbidity'' (described as a shift to place importance on the chronic disease management and the social and behavioral issues as the consequences of chronic conditions [10] ). This new morbidity and the treatments for particular conditions not only require the collection of objective criteria (e.g., mortality, morbidity, and symptoms), but a broader subjective evaluation (e.g., a HRQoL assessment) in order to obtain a comprehensive overview of the impact of the health condition and the effects of a given treatment [10] [11] [12] .
Although growing interest in HRQoL is apparent, several research gaps remain unaddressed [12] [13] [14] : First, only about 13-15% of the research that has been published to date has targeted children. Second, there is a lack of published studies examining the HRQoL of children with mental health problems; most studies have focused exclusively on the examination of HRQoL among children with physical illness. The few available studies suggest that mental disorders in children negatively affect HRQoL (e.g., [15] [16] [17] [18] [19] [20] ). However, significant limitations are apparent in this research field [19, 21] . First, most studies have involved clinically based samples, and it is likely that a bias toward poorer HRQoL is present among young people recruited from psychiatric clinics. Second, most studies have used parents as proxy respondents, even though the subjective views of the child are very important (particularly if a child suffers from an internalized mental condition) and children's perspectives of their HRQoL generally are as valid as the appraisals of their parents [22] .
The present study aims to compare HRQoL between children aged 10-14 with and without special health care needs (CSHCN), using a representative sample drawn from municipalities. There has been a lack of quality data focusing specifically on this age group, as most health surveys have targeted respondents 15 years old or older. Furthermore, selecting this age group, as opposed to younger children, allows us to obtain the assessment of HRQoL directly from the children themselves. In particular, we will compare HRQoL between CSHCN who require psychiatric services and those who do not.
In 1998, the US Maternal and Child Health Bureau published a new definition of CSHCN: ''Children who have special health needs are those who have or are at increased risk for a chronic physical, developmental, behavioral or emotional condition and who also require health and related services of a type or amount beyond that required by children generally'' [23] . According to this definition, children are identified based upon experiencing one or more current functional limitations or service use needs that are the direct result of an ongoing physical, emotional, behavioral, developmental, or other health condition. Such a non-categorical approach is now being widely accepted in epidemiological research, health services research, and welfare/health programs for children, because it considers that different chronic conditions often lead to similar consequences (e.g., greater healthcare utilization, increased burden to parents, lower HRQoL); hence, an aggregation of different chronic conditions is appropriate [24, 25] . Furthermore, the non-categorical approach makes it possible for even very rare diseases to be considered in epidemiological studies.
A recent study conducted in Switzerland [16] indicated that CSHCN have a lower level of HRQoL than healthy controls. Comparable results have been found in international investigations [26] . However, these studies did not compare the HRQoL of CSHCN who had required versus not required psychiatric services. A study conducted in the United States identified reduced HRQoL in CSHCN with emotional, behavioral, or developmental problems compared to CSHCN without such conditions [17] . However, in this study, each child's HRQoL was rated by the parents.
In summary, to address above-mentioned research gaps, the present study aims to compare HRQoL of CSHCN with healthy controls. In particular, we will further compare the HRQoL of CSHCN who require psychiatric services and CSHCN who do not. We expect that the results of the present study will contribute to a better understanding of HRQoL among CSHCN requiring psychiatric services from the child 0 s point of view, a perspective that has not been examined adequately to date.
Methods

Study design
This epidemiological study was conducted in 2007 in the Canton of Zurich. The study had two phases. Phase I consisted of screening to identify CSHCN. Phase II entailed a subsequent survey of a subsample of those who had been screened to obtain more detailed information on health indicators of CSHCN. The present paper will primarily report the results of Phase II.
Sampling
Our initial intention was to screen roughly 3,500 children, ages 10-14, so as to collect a sample of at least 200 CSHCN to participate in Phase II. Two-stage sampling was used to select the Phase I sample. In the first sampling stage, using the Bernese sampling plan [27] , we selected 35 out of a total of 171 municipalities in the Canton of Zurich to participate in the study. Details of the study design and sampling strategy, including the representativeness of the sample, have been published elsewhere [28] . As the second stage, we asked the selected municipalities to draw a random sample of children who met our age criteria (year of birth: 1993-1997) from their registry of residents and provide us with information about the child (last name, first name, birthdate, gender, address, and nationality) and parents (last and first name of the mother and/or father, telephone number). Thirty-three of the 35 selected municipalities supplied the requested information (collaboration rate = 94%), generating a Phase I sample of 3,341 randomly selected children. We subsequently excluded 16 children from the sample because they were abroad or deceased or had moved out of the selected municipalities. Consequently, a final sample of 3,325 children was available for screening. Figure 1a and b depicts the sampling procedures for the Phase I screening and Phase II subsample survey, respectively.
Procedures
Phase I: Screening for special health care needs
We used the five-item parent-reported CSHCN Screener to identify children with chronic conditions [23] and computer-assisted telephone interviews (CATI) for data collection during the screening procedure. However, if the telephone numbers of families were not available, the CSHCN Screener was mailed to the family, accompanied by a return envelope. As illustrated in Fig. 1a, 3 ,011 telephone numbers were identified, among which 2,864 were valid. A total of 2,285 of the parents completed the telephone interviews (response rate = 79.8%). Out of 461 families (314 families whose telephone numbers could not be found and an additional 147 families who were not reached by telephone), 301 families returned the questionnaire (response rate = 65.3%). Altogether, 2,586 families participated in the first phase of the study (response rate = 77.8%). As reported in a previous publication [28] , the demographic distribution of the 2,586 respondents was quite similar to the total population of children 10-14 in Canton Zurich, in terms of gender and age. A slightly lower percentage of non-Swiss respondents (18%) participated in the screening phase, relative to the total population of children 10-14 in Canton Zurich (22%).
Phase II: Post-screen sub-sample survey Participants: Among 2,586 children who were screened, 473 qualified as CSHCN (161 required psychiatric services; 312 did not) and 2,113 were classified as children without special health care needs. We invited all of the CSHCN to participate in the sub-sample survey, so as to permit an even better understanding of CSHCN. As shown in Fig. 1b , Phase II questionnaires were sent to 426 CSHCN whose parents, at the time of screening, had agreed to participate in the sub-sample study. An additional 551 children without special health care needs were chosen randomly to participate in the Phase II survey as a control group. We excluded 3 families from the control group because they no longer could be reached. Therefore, follow-up questionnaires were sent to a total of 974 families (426 CSHCN; 548 controls). Participation was voluntary. Parents and children consented to participate in the subsample survey by sending the questionnaires back. A total of 694 families returned a completed parent and/or child questionnaire (response rate = 71.2%; 687 parent questionnaires; 626 child questionnaires). Among them, 291 families had a CSHCN and 403 were considered controls (response rates = 68.3 and 73.5%, respectively). Due to regulations imposed by the Data Protection Committee and the Municipalities of Canton Zurich, the only information available to us on non-respondents was sex, age, nationality (available from only 85% of the municipalities), and clinical status (case vs. non-case), which was obtained from the telephone interview during the screening procedure. Our analysis revealed that participation in the subsample survey was not influenced by child age (v 2 (4, N = 974) = 3.58, P = 0.47), gender (v 2 (1, N = 974) = 0.86, P = 0.36), nationality (v 2 (1, N = 830) = 3.56, P = 0.06), or clinical status (v 2 (1, N = 974) = 2.64, P = 0.10) according to responses obtained from the parent survey. Although parents of non-Swiss nationality were less likely to respond to the survey than those of Swiss nationality (62% vs. 70%, respectively), this difference was not statistically significant, as shown previously (P = 0.06). Similar results were found for the children's questionnaire, except that the participation rate of children was significantly lower among cases versus controls, because many children were not able to fill out the questionnaire due to their health condition (v 2 (1, N = 974) = 7.86, P = 0.005).
Measurements
Screening Instrument: ''Children with Special Health Care Needs (CSHCN) Screener'' is a five-item, parent-based survey instrument to screen children and adolescents with chronic health conditions [29] . The screening instrument was developed specifically to reflect the US Maternal and Child Health Bureau's definition of children with special health care needs, and it has been widely used and validated in the US National Survey of Children with Special Health Care Needs. It was also recently validated in a study in which seven European countries participated [30] . According to this definition, children are identified on the basis of experiencing one or more current functional limitations or service use needs that are the direct result of an ongoing physical, emotional, behavioral, developmental, or other health condition, rather than a specific diagnosis. A child is classified as having special health care needs if he/ she presently experiences at least one of the following health consequences: (1) the need for or use of prescribed medicine; (2) the need for or use of medical care, mental health, or educational services; (3) the presence of functional limitations; (4) the need for or use of special therapies; and (5) the need for or use of treatment or counseling for emotional, developmental, or behavioral problems. These health consequences must be due to a medical, behavioral, or other health condition that has lasted or is expected to last for at least 12 months. We further divided those children identified as CSHCN into two subgroups: CSHCN requiring and CSHCN not requiring psychiatric services. A CSHCN was considered to be in the subgroup requiring psychiatric services if the fifth item on the Screener was positive, regardless of answers to the other questions [17] . Therefore, this subgroup included CSHCN who either only had psychological problems or who had both psychological problems and other chronic physical conditions. All other CSHCN would be considered to belong in the subgroup not needing psychiatric services (i.e., the fifth item screened negative).
Questionnaires for the Phase II sub-sample survey: Separate Phase II questionnaires were filled out by the parent (or parents) and the child. The questionnaire for parents included items on social demographics, as well as the child 0 s functional status, living situation, health care utilization and satisfaction, health insurance, and welfare support. The child's questionnaire included the following measures:
• KIDSCREEN-27 [26] : We used the KIDSCREEN-27 to measure HRQoL. The KIDSCREEN-27 has been validated internationally, including Switzerland [26] . It is comprised of 5 subscales, pertaining to ''physical wellbeing'' (5 items), ''psychological well-being'' (7 items), ''autonomy and parent relations'' (7 items), ''social support and peers,'' (4 items) and ''school environment'' (4 items). In the present study, children responded to each item on the KIDSCREEN-27 using a 5-point response scale, with eligible scores ranging from ''1'' (not at all/ never) to ''5'' (extremely/always). To calculate summation scores for the different scales, reverse scoring was used for 4 items. Because the 5 sub-scales differ in the number of items, the summation score for each subscale was standardized [26] , thereby generating an overall standardized raw score with values ranging between 0 and 100, with higher scores indicating a better self-reported HRQoL.
• Strength and Difficulties Questionnaire (SDQ) [31] :
The SDQ is a behavioral screening questionnaire that has been validated in different countries and different samples (e.g., [32, 33] ). It includes 25 items (positive and negative attributes) within the following 5 subscales: ''hyperactivity,'' ''emotional symptoms,'' ''conduct problems,'' ''peer problems,'' and ''prosocial.'' Each item is scored using a 3-point response scale (for 20 of the 25 items: 0 = not true, 1 = somewhat true, 2 = certainly true). A total difficulties score (ranging from 0 to 40) is calculated, whereby all but the ''prosocial scale'' score are combined. Based upon defined cut-off-scores, the scale summation scores and the total difficulties score can be subdivided into ''normal,'' ''borderline,'' and ''abnormal.'' • Family Affluence Scale (FAS) [34] : We used the FAS, which was completed by the children to measure their family's socioeconomic status (SES). The scale contains 4 questions: (1) Does your family own a car, van, or truck? (response categories: no = 0; yes = 1; yes, two or more = 2); (2) Do you have your own bedroom? (response categories: no = 0; yes = 1); (3) During the past 12 months, how many times did you travel away on holiday with your family? (response categories: not at all = 0; once = 1; twice = 2; more than twice = 3); and (4) How many computers does your family own? (response categories: none = 0; one = 1; two = 2; more than two = 3). The scale has been validated in multinational surveys in many countries [35] . A composite FAS score (range, 0-9) was calculated for each child according to his or her responses to these four items. The scale was further classified into a three-point ordinal scale, where a FAS score = 0, 1, or 2 indicates a low degree of affluence (poverty); a FAS score = 3, 4, or 5 indicates intermediate affluence; and a FAS score = 6, 7, 8, or 9 indicates highly affluent.
Data analysis
All data analyses were conducted using SAS 9.2. Standardized mean scores were computed for each subscale of HRQoL, by sex and by subject group (CSHCN with psychiatric service use, CSHCN without psychiatric service use, and healthy controls). Mean SDQ scores also were computed for each subscale, again by sex and by subject group. Pearson correlation coefficients were calculated to assess the association between HRQoL and the SDQ. Multiple linear regression analyses were performed to compare the HRQoL of the three groups while adjusting for other correlates. The outcome variables were each of the 5 dimensions of HRQoL. In the model, the healthy control group was used as the baseline state, to compare their mean difference of HRQoL against the two CSHCN groups. Initially, the correlates that are clinically important to HRQoL were examined in each model; they are age, sex, nationality, family SES, and the education level of the father and mother. Because we observed different associations between clinical status and HRQoL by gender, an interaction term for ''CSHCN requiring psychiatric services* girl'' was included in the final regression model. In the final regression models (Table 4) , only those correlates with a P value \ 0.1 were included. HRQoL and SDQ Table 2 presents means for HRQoL and SDQ, by clinical status and gender. In general, CSHCN who required psychiatric services had the lowest HRQoL scores and the highest SDQ scores among the three groups. In addition, gender differences were observed. Among girls, CSHCN requiring psychiatric services had significantly lower scores in all five domains of HRQoL compared to the control group, whereas male CSHCN requiring psychiatric services had significantly lower HRQoL in only three of the five domains (''psychological well-being,'' ''social support and peers,'' and ''school environment'') relative to controls (P \ 0.05). Female CSHCN without psychiatric service use reported significantly lower HRQoL in the domains of ''physical well-being,'' ''autonomy and parent relations,'' and ''school environment'' relative to controls (P \ 0.05), whereas differences in HRQoL between male CSHCN without psychiatric services and controls were not significant.
Results
Study participants
Similarly, female CSHCN requiring psychiatric services had higher SDQ scores in all domains of the SDQ except the ''prosocial subscale,'' whereas male CSHCN requiring psychiatric services had higher SDQ scores in just two domains (''emotional problems'' and ''peer problems'') relative to controls.
Female CSHCN not using psychiatric services had higher SDQ scores only in the ''hyperactivity'' domain and lower SDQ score in ''prosocial'' domain (P \ 0.05), whereas their male counterparts had higher SDQ scores only in the ''emotional problems'' and ''prosocial'' domains (P \ 0.05).
The correlations between SDQ and HRQoL are shown in Table 3 . In general, correlations within domains measured by both the SDQ and HRQoL were higher than correlations between the various domains within either instrument. The highest correlations between sub-domains were identified between ''psychological well-being'' in the HRQoL and ''emotional problems'' in the SDQ (r = -0.57); ''social support and peers'' in HRQoL and ''peer problems'' in the SDQ (r = -0.48); and ''school environment'' in the HRQoL and ''hyperactivity'' in the SDQ (r = -0.41). The results of multiple regression analyses for HRQoL are shown in Table 4 . In general, CSHCN utilizing psychiatric services reported significantly lower HRQoL in all five domains, relative to controls. A significant interaction between gender and clinical status was revealed in the domains of ''physical well-being'' and ''autonomy and parental relationships,'' indicating that the differences in HRQoL between CSHCN requiring psychiatric services and healthy controls were more pronounced among girls than boys. Low family affluence was associated with lower HRQoL in the domains of ''physical well-being,'' ''psychological well-being,'' and ''autonomy and parental relationships.'' Older children reported lower HRQoL in the domains of ''physical well-being,'' psychological well-being,'' ''social support and peers,'' and ''social environment.''
Conclusions and discussion
The present study used a community-based sample to compare children's self-reported HRQoL between CSHCN requiring psychiatric services, CSHCN not using psychiatric services, and healthy children. Our results are consistent with those of previous studies [16, 26] , in which CSHCN have reported lower HRQoL than healthy children. Our study further compared HRQoL between CSHCN who require psychiatric services and those who do not. The results indicate that CSHCN requiring psychiatric services are especially vulnerable to various difficulties. They reported the lowest HRQoL and most behavioral and emotional problems of our three subject groups. In addition, we discovered significant interaction effects between gender and clinical status that indicated that differences in HRQoL between CSHCN requiring psychiatric services and healthy controls are more pronounced in girls than in boys. Previous studies that have examined gender and age differences in HRQoL have concluded that boys and girls have similar HRQoL at a young age and that HRQoL decreases in adolescence [36] [37] [38] . However, the decline in HRQoL with age is more pronounced among girls than boys, especially in psychological and physical dimensions [36] . Our study further found that adolescent girls who require mental health services are especially vulnerable. These findings suggest that gender difference must be taken into consideration in the research and clinical practice of assessing HRQoL among adolescents, especially among those who require mental health services.
Our study also revealed that the most significant correlate of HRQoL is family affluence. These results are consistent with previously published studies [37, 38] in which low SES was found to be associated low HRQoL. It is interesting to note that no significant difference in HRQoL existed between those belonging to families classified as of ''medium'' versus ''high'' affluence, when affluence was measured using the FAS. For this reason, we grouped these two socioeconomic classes together in our final multiple regression model and found that only children of low family affluence reported a significantly lower HRQoL. In addition, more families from CSHCN requiring psychiatric services were classified as families of ''low affluence'' compared to CHSCN not using psychiatric services and healthy children. Among those CSHCN requiring psychiatric services, 8.0% were considered poor, versus only 3.7% of CSHCN not using psychiatric services and 4.6% of healthy children.
It is important to note that 75% of our study participants were classified in the category ''high family affluence.'' Our study sample is drawn from the Canton of Zurich, which included a majority of urban and well-developed communities. This could explain why such a high percentage of our participants were classified as living in a highly affluent family. The distribution of study participants classified as ''high,'' ''medium,'' and ''low'' family [37, 38] . However, families of medium affluence in our study were underrepresented compared to the national sample (20% vs. 43%). This may explain why we failed to find any significant difference in HRQoL between families of high and medium affluence, which is contrary to previous studies that identified a gradient relationship of family affluence with HRQoL [37] [38] [39] and with multiple health complaints among adolescents [40] .
In conclusion, using a community-based sample (instead of a clinical sample, as typically utilized in previous studies), we found that CSHCN who use psychiatric services report a much lower level of HRQoL and more emotional and behavioral problems than either CSHCN who do not use psychiatric services or healthy controls. They are, hence, the most vulnerable group. In particular, a greater number of less affluent families are in this versus the other two groups. However, there is a general lack of research focusing specifically on HRQoL in such children [13, 14] . More research on HRQoL in this population of children could help to improve therapies and advance our knowledge of the reasons for and consequences of mental illness among them [11] .
Our results should be interpreted with caution, however. Due to our study design, the CSHCN we studied who required psychiatric services could represent a mixed sample. We are not able to determine whether the needs for treatment and/or counseling for psychological problems were the consequences of other physical chronic conditions. In addition, because of the nature of cross-sectional studies, we also could not determine whether the needs for treatment and/or counseling for psychological problems were the consequences of material deprivation due to low family SES or themselves contributing to low family affluence. Additionally, our sample of CSHCN requiring psychiatric services consisted of only 88 children, and only 26 girls. Consequently, more studies are needed to investigate gender effects. Furthermore, we cannot rule out the possibility that the CSHCN requiring psychiatric services had a lower HRQoL relative to our other two subject groups because of a relatively high conceptual relationship between mental disorders and HRQoL [21] . However, other authors [19] have identified lower HRQoL even after controlling for such factors. Therefore, it is plausible that the differences we found did not occur solely because of such conceptual overlapping.
Finally, despite the above-mentioned limitations, we feel that the results of our study still may be generalized to other developed countries like those of Scandinavia and elsewhere in Western Europe, countries with similar distributions of family affluence. Children and especially girls with extreme material deprivation in such well-developed countries could be especially vulnerable to mental health problems, relative to their counterparts. Therefore, gender difference and family affluence should be taken into consideration in clinical settings, including any intervention program. It is possible that we failed to identify the expected gradient relationship between family affluence and HRQoL among CSHCN requiring psychiatric services because families classified as medium family affluence were underrepresented in our sample. Further research with a more representative, national sample would provide a better opportunity to uncover any such gradient effect. In addition, further research adopting a longitudinal design would help to better understand any causal relationships and long-term effects among the most vulnerable group of CSHCN requiring psychiatric services.
